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(54) SELF-HEATING DEPILATORY PACKAGES 



(71) We, COLGATE-PALMOLIVE 
COMPANY, a Corporation organised and 
existing under the Laws of the State of 
Delaware, United States of America, of 300 

5 Park Avenue, New York, New York 10022, 
United States of America, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 

10 larly described in and by the following state- 
ment: — 

The present invention relates to depila- 
tories and provides a package which dispenses 
a self-heating depilatory which, on applica- 

15 tion to the skin as a warm form, immediately 
acts to enter the hair follicle, speeding the 
chemical reaction there, by which the hair is 
weakened and dissolved. Thus, the self-heat- 
ing depilatory acts in a dual manner, in that 

20 in addition to being more comfortable upon 
application to cold-sensitive portions of the 
body, it also speeds the depilatory action 
and makes it more effective. 
According to the present invention a pack- 

25 age for dispensing a self-heating depilatory 
comprises depilatory compound constituents 
stored in separate zones of the package, in 
one of which zones there is present a Chemi- 
cal compound whidi is exothcrmically reactive 

30 with another chemical compotmd to form an 
active depilatory compoundj and in the other 
of which zones there is present the other 
chemical compound, and means for dispensing 
the contents of both zones from these zones 

35 and into contact with each other (and other 
depilatory composition constituents which may 
be present) to produce a heated depilatory. 

Preferably the reactive chemical compounds 
fonn a thioglycolate. In addition to or in 

40 partial replacement thereof, other separately 
stored exothermically reactive chemicals may 
be employed to heat the depilatory being 
dispensed. 

Various means may be employed for hold- 
45 ing and maintaining separate varioiis com- 
ponents of the depilatory composition until 
the time when dispensing is desired. For 
instance, various ** aerosol" or pressurized 



dispensers may be employed, in which depres- 
sion of a spout or valve member allows the 50 
internal pressure of a compresed or liquefied 
gas in a main container compartment to dis- 
pense contents from tiiat compartment and 
from a separate compartment inside the con- 
tainer through valve members and to the 55 
atmosphere, usually through a mixing dis- 
pensing spout. The proportions of materials 
dispensed are regulatable by orifice sizes, valve 
openings, dip tube bores, relative naaterial vis- 
cosities, or by other known physical means. 60 
In some cases it may be possible for the user 
to regulate to some extent the proportions 
of materials being dispensed. 

Usually, the material of construction of 
the main container is tinplate or steel coated 65 
with a resin which is impervious to attack 
by a liquefied gas and other constituents of 
the pressurized product. The other zone in the 
dispenser is ordinarily bounded by the walls 
of a plastic bag, sac or other compartment^ 70 
which walls are responsive to the liquefied 
gas pressure, so that the sac volume is dimi- 
nished as contents thereof are dispensed. 
Instead of employing a container having two 
separate compartments, more than two may 75 
be used but consideration should be given 
to the expense involved and the question of 
whether it is warranted by the effects obtained. 
Tlius, three or four separate compartments 
may be employed together with auxiliary valve 80 
and dip tube elements. Also, it is possible 
to utilize separate aerosol dispensing con- 
tainers arranged in such a manner as to allow 
simultaneous dispensing of contents thereof 
into a common mixing chamber or through 85 
a common spout. 

Although various depilatories may be 
employed in practicing the present invention, 
the most preferred are thioglycolates. These 
include salts of thioglycolic acid and various 90 
equivalent derivatives thereof, especially the 
alkali metal, alkaline earth metal, ammonium, 
amine and alkanolamine salts. Examples are 
soditmi thioglycolate, potassium thioglycolate, 
calcium thioglycolate, magnesium tMoglycol- 95 
ate, ammonium thioglycolate, triethanolamine 
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thioglycoIaiB, diisopropanolamioe tbioglycol- 
ate and dimetfaylamine thioglycolate. Such 
salts may be made by simultaneoTisly dispens- 
ing tbioglycolic add from one compartment 

5 and the conesponding base, e.g., sodium hyd- 
roxide, calcium hydroxide, ammonium hyd- 
roxide or triethanolamine, from another com- 
partment, the two compositions mixing and 
reacting with eadi other in the dispensing 

10 spout or a supplementary mixing chamber. 
The thioglycol add is preferably in aqueous 
solution, as arc the various bases employed. 
In cases where the bases are not sufl&dently 
soluble, dispersions of very finely divided par- 

15 tides may be used but in sudi situations care 
should be taken to ensure that the particles 
are satisfactorily suspended before disusing. 

Although the heated thioglycolate produced 
by the neutralization reaction may be dis- 

20 pensed alone, it is generally preferable that 
other depilatory constituents be employed 
•with it. A supplemental heat-generating add 
or other material may be employed. Usually, 
if such an add is employed, it will be stored 

25 witib the thioglycolic acid. The presence of 
such an acidic component serves to assist in 
stabilizing the thio^ycolic add during storage, 
in addition to providing additional heat when 
dispensed, by reaction with the base used 

30 to neutralize the thioglycolic add. Salts formed 
from such additional adds may also serve as 
buffers, to promote maintenance of a desired 

. pH in the product. Organic or inorganic adds 
may be employed. Of ^ organic adds, mono- 

35 and dicarboxylic adds having a carbon con- 
tent of from 1 to 20 carbon atoms per mole- 
cule may be used, althou^ it is preferred lo 
use the lower molecular wdght adds, such 
as those having from 2 to carbon atoms per 

40 molecule, indudfng acetic add, succinic add, 
lactic acid, propionic acid and mixtures i f 
such low molecular wdght adds. If higher 
molecular weight acids are used, possibly 
mixed with lower molecular weight acidic 

45 materials, neutralization thereof will produce 
soaps whidi are useful in the manufacture of 
foanung depilatories, especially if the base 
' employed is an alkanolamine. Inorganic adds 
that may be used include sulphuric add, 

50 hydrochloric add, phosphoric acid, boric add 
and other suitable essentially non-toxic adds. 
A consideration in the selection of add-base 
combinations is the quantity of heat generated 
from the reaction per unit weight of reactants. 

55 Those reactions in which greater quantities of 
beat are produced are preferred. However, 
the various addic materials used should be 
compatible witii the depilatory composMon 
constituents. . , 

60 To improve the ease of the depilatory mti* 
mately contacting the hair and softening it as 
deeply as possible, a surface active compound 
will be a usual constituent of the depilatory 
compositions. Its presence is not essential but 

65 it is hdpful in making a piodua of best 



activity. Products that contact the skin might 
sometimes be slightly irritating to it and it 
has been found that such irritation is mim- 
mized if the surface active agent employed 
is a salt of an alkanolamine, rather than 70 
the usual salt of an alkali metal. The presence 
of an alkanolamine salt in the depilatory com- 
position seems to counteract irritations to some 
extent, rather than to cause them. In this 
respert it has a desirable effect on composi- 75 
tions containing canons that under some cir- 
cumstances might be considered to be irritat- 
ing, such as alkali metals. ^ ^ 
The surface active agents may be aniomc 
detergents, such as higher fatty ^1 sulphon- 80 
ates, hij^er fatty add monoglyceride sul- 
phates, higher fatty add isethionates, higher 
fatty acid N-methyl taurines, higher alkyl aryi 
sulphonates or higher fatty add soaps. Of 
these compounds, it is preferred to use those 85 
in which the higher fatty alkyl or acyl group 
is of 12 to 18 carbon atoms and in most 
instances the straight-chain materials will be 
best. Generally, die presence of an aromatic 
ring in the compound is to be avoided because 90 
such materials have sometimes been found to 
exert a drying effect on the skin. Nevertheless, 
in die presence of emollients in the com- 
position, such material may be used and some- 
tunes are employed because of their excellent 95 
wetting and detersive properties. The corres- 
ponding lower acyl or lower alkyl subsututed 
materials may be employed in place of the 
higher analogous and sometimes result in even 
better surface activity. Such compounds will 100 
have lower alkyl or acyl groups of 2 to 6 
carbon atoms. If desired, mixtures of higher 
and lower acyl or alkyl compounds may be 
employed. 

The presence of a surface active agent is 105 
desirable to promote contact of the aaive 
depilating agent with the hair and to allow 
penetration of the latter agent to the hair 
roots. It is also useful to aid in creation of 
a foam where, as in most instances, such is 110 
desired. Furthermore, such material actively 
aids in maintaining an emulsion of the depi- 
latory constituents in the dispenser before 
discharge of the contents. Additionally, it 
serves to maintain a uniform solution or emul- 115 
sion of other cosmetic constituents and adju- 
vants, so that the materials bdng dispensed 
are homogeneous. In this respect, it has been 
found to be espedally desirable also to uti- 
lize nonionic surface active materials. These 120 
will usually be esters or others of poly lower 
alkylene oxide lower alkanols, the esterifying 
or cdierifying group being either a higjier alkyl, 
higher acyl or alkyl aryl radical of at least 
10 carbon atoms, usually of 10 to 20 carbon 125 
atoms. From 2 to 40 lower alkoxy groups 
will usaally be present and the lower alkoxies 
and lower alkanoals are of 2 to 4 carbon atoms. 
Other recognized equivalent nonionic surface 
active agents may also be used. 130 
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The propellant may be any suitable pres- 
surized gas or equivalent means but it is pre- 
fened to utilize a pressurized gas capable 
of creating a pressure of from 20 to 100 
5 pounds per square inch, most preferably from 
30 to 45 ibs/sq. inch. Sudi pressure can 
be obtained by utilizing a mixture of liqu^ed 
gases or by pressurizing a gas to the lequu^d 
degree. Although nitrogen, carbon dioxide, 
10 argon and oAer inert gases, even oxygen, may 
be employed in suitable circumstances, usually 
liquefiable hydrocarbons or halogenated hydro- 
carbon will be used. , , ^ 
These include the lower hydrocarbons of 
15 3 or 4 carbon atoms, such as n-butane, iso- 
butane and propane, which are preferably 
employed as mixtures. Most preferably, a 
mixture of isobutane and propane will be 
used. It has been found that excellent mix- 
20 tures of this type are those which comprise 
from 75 to 95 parts of isobutane and 5 
to 25 parts propane, and most preferably 85 
to 90 parts isobutane and 10 to 15 parts 
propane. Halogenated hydrocarbons arc pre- 
25 ferably those which are at least partially 
fiuorinated, but in some circumstances non- 
fluorinated halogenated hydrocarbons may also 
be employed, usually as diluents. Suitable 
liquefiable gases include monochlorotrifiuoro- 
30 methane, dichlorodifluorometfaane, trichloro- 
trifluoroethane, dichlorotetrafluoroethane, 
monochloropentafluoroethane, trichloromono- 
fluoromethane, tetradilorodifluoroethane and 
similar chlorofluorohydrocarbons, usually hav- 
35 ing one to three carbon atoms per molecule. 
These may be used as mixture, to obtain the 
desired properties in the final product, such as 
pressure, solubilizing properties, corrosion pre- 
vention and emulsion formation. 
40 In addition to the active depilating material, 
water, surface active agents and propellant, 
the depilatories of this invention may contam 
various adjuvants to improve the aesthetic 
or other properties or to make the composi- 
45 tion especially useful for particular purposes. 
Thus, perfumes, dyes, pigments, emollients, 
solvents, thiclxners, solubilizers, humectants, 
buffers, antiseptics, foaming agents, preserva- 
tives and corrosion preventives may be 
50 employed. Usually the proportions of such 
materials are no more than 5% of each, 
preferably less than 2% and most preferably 
less than 1%-. The total of adjuvants wiU 
be less than 25% of the final packaged pro- 
55 duct and will generally be less than 10% 
and most preferably, less than 5% thereof. 
Among the additives that may be employed 
are foaming agents such as the alkanolamides, 
e.g. coconut oil fatty acids diethanolamide and 
60 diisopropanolamide; emollients, humectants or 
solvents such as polyhydric alcohols of 3 lo 
6 carbon atoms per molecule, having 3 to 6 
free hydroxyl groups per molecule, e.g, 
glycerol, propylene ^ycol sorbitol, pentacry- 
65 thritol, cetyl alcohol and stearyl alcohol; skin 



treating or conditoning agents, such as lanolin 
or derivatives diereof ; perfumes, such as those 
designed to counterart or mask any objection- 
able sulphide or mercaptan odour which might 
develop, such as those containing camphor- 70 
aceous compounds, cucalyptol, diphenyl oxide, 
ionines, linalyl acetate, citronellol and Ir- 
anian derivatives; gums or thidseners, such 
sodium caiboxymethylcellulose, hydroxypro- 
pylmethylcellulose, polyvinyl alcohol, hyd- 75 
roxymediylccllulose, gum tragacanth, karaya 
gum, guar gum and alginates; and fillers, 
where applicable, e.g. chalk, kaolin, bentonite 
and talc. . 

For maximum effectivness as a depilatory 80 
and for minimizing objectionable odours, the 
compositions dispensed should have a rela- 
tively high pH. For speediest depilauon with- 
out excess alkalinity which would irritate the 
skin objectionably, the pH should be from 85 
9.5 to 12.8. Usually the pH will be between 
10 to 12.5, and preferably it will be 11 
to 12.5. At such pH's, with the present for- 
mulations, depilation will take place within 
1 to 10 minutes and usually will take place m 90 
less than 5 minutes, e.g. from 3 to 4.5 
minutes. The speed of the reaction is aided 
by the presence of the alkali required for 
producing a high pH, and because of the 
ease with which the chemical reaction with ^ 
the hair and softening and gelatinization 
thereof occurs, the higher pH's can be toler- 
ated by the skin for the short periods of time 
involved without causing objectionable imte- 
tion. The pH developed is controUed by the iw 
choice of particular alkalis and acids to be 
employed and by adjustment of the propor- 
tions of the alkaline materials and adds. The 
various salts made in the neutralization reac- 
tion may also serve as buffers to maintam 
the pH in the desired range. 

Although the thioglycolates are highly pre- 
ferred depilatories, various other depilating 
compounds are also operative. Metal sulphides, 
alkaline solutions of soluble stannites and tit- 110 
anates, e.g. calcium sodium titanate and tiial- 
lium acetate, the alpha and beta isomers of 
ihioglycerol, low molecular weight simple 
mercaptans and thiols, preferably having polar 
groups thereon, e.g. dithiothreitol, mercapto- li^ 
acedc acid, and other aliphatic mercapto- 
acids, preferably of 2 to 6 carbon atoms per 
molecule, may also be used. Preferably, these 
depilating agents are employed in supplemen- 
tation of the thioglycolate but they may be 120 
used alone. Heat may be generated by any 
of the mechanisms previously mentioned, 
althougji neutralization is highly preferred. 
Combmations of other depilating agents with 
thioglycolates and combinations of heat- 125 
generating systems can be used. In some 
instances the thioglycolate may be elimmated 
entirely, as when anodier good depilatory is 
employed and a satisfactory product can 
result. 
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The proportion of the various materials 
employed in the depilatories should be those 
sufficient to give the desired effects. Urns, 
the proportions of add and base of other heat- 

5 generating mechanism components should iku- 
ally be such as to heat the depilatory being 
dispensed to a temperature within the range 
of 100' to 160*^ F, preferably to 120° to 
150* and most preferably to 130** to 

10 145** F. At such temperatures, the depilating 
material will be brought into contact with 
the hair at as high a teniperature as can 
be comfortably borne by the user and at such 
a temperature the depilating agent will be 

15 most active. The increase in temperature of 
the depilatory over room temperature will 
usually be from 30 to 100** F and most 
often this increase will be 60 to 80° F. 
However, when the particular circumstances 

20 demand it, formulations to produce other tem- 
peratures can be made. 

To generate sufficient heat, while still hav- 
ing satisfactory depilating activity without 
umiecessary irritation, it will sometimes be 

25 desirable to utilize an auxiliary heat generat- 
ing agent. Such agents are preferably materials 
that will react by a neutralization mecham'sm 
to produce a compatible salt, e.g. alkali metal 
hydroxides and organic acids. However, there 

50 may be employed sulphites, which are oxidized 
with per-compounds, sulphmic acids, which 
are oxidized widi hydrogen peroxide and 
neutralised to sulphonates, and tliiodialkanols, 
such as 2,2''-thiodiethanoI which is oxidized 

35 ^vith hydrogen peroxide or other per-compound 
to the corresponding sulphoxides or sulphone. 
In utilizing such materials, they should be 
50 compounded with other depilatory agents 
as to minimize undesired reactions before 

40 the intended dispensing. 

The proportion of active depilating agents 
in the compositons will usually be between 
1 and 25%, preferably between 2 and 20% 
and most preferably between 5 and 15%. 

45 Of course, with the more active materials, 
the lesser of these amounts may be employed 
and with the less active depilating agents, 
more will be used. In some applications, where 
it may be desired to add moisture to the 

50 depilating agent after it is dispensed, greater 
quantities of such material may initially be 
present in these compositions. The supple- 
menting chemicals to generate additional heat 
may amount to up to 25% or even more uf 

55 the formulation. Preferably, the amount will 
be kept relatively small, such as from 5 to 
15%, but proportioned taking into accpunt 
factors such as the exotheim and compatibility. 
The surface active materials employed will 

60 usually be from 1 to 30% of tihe com- 
position, preferablv from 2 to 25%* and 
most preferably from 10 to 20% thereof. 
In any case, the proportion used should be 
sufficient to maintain homogeneity of the 

65 portion of the product m which it is present. 



which will usually be tte major depilatoiy 
portion. Furthermore, the amount used should 
have satisfactory wetting properties and should 
aid in the production of a foam, when it is 
desired. Of course, where foams are not 70 
desired, one might add a silicone or other 
antifoam agent ^ , . ■ u 

Ahhou^ other means of brmgmg the 
thermogenic leactants toother may be used, 
ordinanly there wiU be employed a gaseous 75 
or liquefied gas propellant, previously men- 
tioned. Relatively small quantities of such 
materials will be sufficient to expel saosfac- 
torily the different components of the depi- 
latories. Thus, usually from 2 to 25%, pre- 80 
ferably from 5 to 20% and most preferably 
from 6 to 15% of presurized gas or hque- 
fied gas propellant will satisfactorily dispense 
the depilatory constituents from the compart- 
ments of the usual container or plural con- 85 
tainers used togetiier, without an unaccept- 
able diminution of pressure. A dispensing 
pressure will usually be from 20 to 100 p.s.i. 
(pounds per square inch) and preferably will 
be from 30 to 45 or 50 p^i. , 90 

As a solvent and dispersion medium for 
the present depilatories water is hi^ly 
satisfactory. In some instances it may be use- 
ful to add supplementing solvents, such as 
lower alcohols, e.g. isopropanol or ethanol; 95 
ketones, e.g. acetone; hydrocarbons, e.g. 
deodorized kerosene; or polyols, e.g. glycerol 
or polyethylene glycol These wiU not usually 
be needed but they may be employed for 
special effects. The percentage of water m 100 
these compositions may be from 10 to 90%i 
preferably from 20 to 80%= and most prefer- 
ably from 40 to 70%. 

Because thioglycoUc aad is a reducing 
agent, usually it should not be compounded 105 
witii chemicals which are oxidizing. Other- 
wise, the reducing effect thereof could be 
lost before dispensing and application to the 
hair. Of course, chemicals which tend to neu- 
tralize the thioglycolic acid should also be 110 
kept separate from it until the time of dispens- 
in<^ It has been found tiiat stable formulations 
may be obtained by using acetic acid or 
another lower alkanoic acid as an extra 
thermogenic material and by utilizing tncth- 115 
anolamine higher linear alkyl sulphonates as 
surface active ingredients. With the acid 
component" portion of the system one may 
employ supplementing thermogenic agents, 
sadi as higher alkyl sulphimc acids, sulphites, 120 
thioureas, barbiturates and other such com- 
pounds which will generate heat when reacted 
witii the "basic component'* or otiier reac- 
tants that can be used. Witii the basic material, 
which usually will be an aqueous solution of 1^ 
sodium hydroxide, generally of concentration 
between 10 and 50%, preferably from 15 
to 25%, there may be included oxidizing 
material, such as peroxides, e.g. hydrogen 
peroxide, or other compounds which react 130 
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with portions of the materials in the acidic 
component compartment to generate heat. 
Both acidic and basic portions may contain 
water as a solvent Normally, the propellant 

5 will be in the same compartment as the 
acidic or major component. Generally, the 
acidic proportion wiU be from 2 to 10 times 
the wei^t of the basic proportion. Usually, 
such ratios will be limited by the structure 

ID of the available two compartment dispensing 
containers. 

Although catalysts may not be needed to 
promote the reactions, they may be used. Usu- 
ally, the neutralization reaction will proceed 

15 quicldy and stoichiometrically, without the 
use of any catalyst Catalysts such as dicyan- 
diamide and melamine will assist in accelerat- 
ing the reaction of tlie thioglycolates with 
the hair. In those cases wherein other systems 

20 and other thermogenic agents are employed, 
suitable catalysts for the particular reactions 
may be used, too. Among such catalyst are 
ammonium molybdate for oxidation-reduction 
reactions, and acids and bases for hydrolysis 

25 reactions. No catalysts are normally needed 
for hydrations. 

The depilatories may be made by relatively 
simple procedures. The components of the 
different portions of the depilatories may be 

30 combined in the usual manner and ^en, 
depending on the natures of ±e ingredients, 
may be further formulated with ddier addic 
or basic materials to be employed. If the 
ingredients are either neutral or basic, they 

35 may be combined with the base in that por- 
tion of the plural-compartment container-dis- 
penser. If acidic or neutral, they may be com- 
bined with the acid. As mentioned previously, 
care should be taken to avoid combining oxi- 

40 dizing and reducing agents or other reactant 
materials before fin^ dispensing. If so desired, 
the acidic and basic materials may be kept 
in separate compartments and the other depi- 
latory composition constituents may be in a 

45 ^rd compartment, with the contents of all 
three compartments being mixed together at 
^e time of final dispensing. 

The advantages of the invention are mani- 
fold. The contents of the two compartments 

50 that reacted together generate heat and pro- 
duce the active depilatory. The heat gener- 
ated speeds the depilating action. When a 
surface active material is present this further 
aids the depilating agent in making contact 

55 with the hair and in acting effectively on it. 
In many cases, the auxiliary thermogenic 
material that may be present forms a buffer- 
ing system that aids in maintaining the desir- 
able high pH, useful for best depilating effects. 

60 Such high pH is obtainable by using an excess 
of basic neutralizing material. The high pH 
promotes the effective depilating action of 
thioglycolate or other suitable depilatory. The 
surface active agent also aids in producing a 

65 foam and the foam is useful in maintaining a 



blanket of insulating gas bubbles over the 
area of skin to which it is applied, thereby 
maintaining the heat and moisture inside, in 
contact wi3i the hair. The presence of a foam 
allows easy visible application of the depilatory 70 
to the area to be treated and permits contact 
with the hair of an appreciable quantity of 
depilating agent, borne by tlie foam. The sur- 
face active agent also aids in maintaining the 
various materials in a homogeneous mixture 75 
or dispersion in storage and just before use. 
Furthermore it facilitates contact of the react- 
ing materials with each other and thereby pro- 
motes production of the depilatory salt and 
generation of heat All these advantages are 80 
are obtained at relatively low cost and with 
convenient and readily available materials 
which lend themselves to manufacturing by 
simple techniques. The products of the thermo- 
genic reaction are not wasted or unnecessary 85 
adulterants of the depilatory. Rather, they 
make active ingredient. The reactions which 
cause the generation of heat and greatly 
improve the utility of these products do not 
add any gas or objectionable solid or liquid 90 
to the compositions. The only by-product is 
water, which is a normal depilatory con- 
stituent and which acts as a solvent for the 
salt produced and other depilatory composition 
ingredients. Thus, no modification of the 95 
depilatory formula is needed to compensate for 
by-product production and no objectionable 
changes in phjrsical effects result 

The following Examples ilustrate the inven- 
tion. Unless otherwise stated, all parts, per- 100 
centage and ratios in the Examples and else- 
where in the specification are by weight. Per- 
centages are by weight of the whole com- 
position unless otherwise indicated. 



EXAMPLE I 105 
Parts 

Thiog^ycoUc acid 16 

Acetic add (glacial) 10 
Triethanolamine linear higher 

(Q^— Qo) alkyl sulphonate 20 110 

Water 54 
Sodium hydroxide (21% aqueous 

solution) 20 



Propellant (7:1 isobutane: propane) 10.5 

The thioglycolic add, acetic acid, triethanol- 115 
amine alkyl sulphonate and water are noixed 
together at room temperature, to form a 
solution. This is filled into the main com- 
partment of a two-compartment aerosol dis- 
penser equipped with a dual valve and two 120 
dip tubes. The smaller compartment of the 
dispenser is filled with the caustic solution. 
A dispensing valve is staked into place at 
the outiet of the container and the propellant 
is pressure filled into the larger compart- 125 
ment The gas exerts pressure on the contents 
of both compartments. The smaller compart- 
ment, made from a polymeric material (poly- 
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ethylene), is impervious to the dispenser con- 
tents. As soon as the presurizing liquefied gas 
has been added, the depilatory is ready for 
use. 

5 The product is of good shelf life and 
maintains its depilating and thermogenic 
actions to a significant extent during storage. 
Although it contains sulphur compounds, iJie 
product is pleasant to use, and die heated 

10 foam dispensed when the dispensing spout 
is depressed and the valve ports are opened 
does not exhibit any sigmficant malodorous 
characteristics. On dispensing, the depDatory 
cieam or foam is raised to a temperature 

15 of about 140' F, and after ftom 3 to 5 
minutes, depending on' the nature of the hair, 
the hair is sufficiently softened, due to rup- 
ture of sulphide bonds of the cystine portion 
of the hair keratin and gelatinization of the 

20 protein, to be removed by wiping with a 
doth. When perfiime is employed, it does 
not adversely affect the depilating action and 
makes the odour of the produa more pleasant, 
covering effectively any slight sulphur odour 

25 given off. The lather is self-insulating and 
maintains heat on the hair for about 5 minutes, 
promoting quicker depilating action. 

When various changes are made in this 
formula, eqmvalent results are obtained, with 

30 minor modifications. For example, when the 
thioglycolic acid is the sole acidic constituent 
and 24 parts thereof are employed, with the 
sodium hydroxide being decreased to 16 parts, 
the balance of 4 parts being made up with 

35 water, preferably deionized water, an even 
more active depilatory is obtained but the 
temperature to which the composition is raised 
on discharging is less, about 130** F. How- 
ever, hair is removable within about 4 minutes. 

40 Similarly, the triethanolamine alkyl sulphonate 
may be replaced by the same proportions of 
diisopropanolamine coconut oil alcohol sul- 
phate or nonyl polyoxyethylene ethanol, where- 
in the polyoxyethylene group is of 30 oxy- 

45 ethylenes, and a good wetting and foaming 
depilatory is produced. Instead of the alkanol- 
imine salt, the alkali metal or soluble alka- 
line earth metal and other salts may be 
employed with similar effect, although the 

50 alkali metal salts appear to exert a sh'ghtly 
greater irritating effect against the skin ^an 
do salts of alkanolamines. When ammonium 
hydroxide or potassiimi hydroxide is employed 
instead of sodium hydroxide, in equivalent 

55 stoichiometric proportion, equivalent heating 
is obtainable. Instead of sodium hydroxide, 
triethanolamine may be used as the neutraliz- 
ing agent. When solid calcium hydroxide or a 
solid salt is employed as the basic material, 

60 care should be taken that the solid is finely 
enough divided so as not to block valve parts, 
when dispensed. Various propellants may be 
used, including mixtures of trichloromono- 
fluoromethane and dichlorodifluoromethane, 

65 dichlorotetrafluoroethane, and other hydrocar- 



bon propellante mixtures, in which the pro- 
portions may be varied so as to obtain dif- 
ferent dispensing pressures. 

To supplement the heat-generating action 
and to improve the surface activity of the 70 
product, a heating system such as a toluyl 
sulphinic acid and hydrogen peroxide or 2,2'- 
thiodiethanol and a per-compound may be 
employed. In such cases, the acetic add— 
sodium hydroxide reactants will preferably be 75 
replaced with an exothermically equivalent 
proportion of the redox system. The result 
of using the additional thermogenic system 
will be a supplemental generation of heat 
and production of a surface active material, 80 
which, when desired, will allow reduction 
in the proportion used of other surface active 
agent, such as triethanolamine linear higher 
alkyl sulphonate. The sulphinic acid will be 
stored with the thioglycolic acid and the per- 85 
oxide with the caustic, or additional separate 
comparunents may be used. A redox catalyst 
may be added to the sulphmate, e.g. sodium 
^Sstate. 

The formula shown m Example 1 is a basic w 
formula, without adjuvant materials bemg 
present. However, such materials will norm- 
ally be added to the "acidic component 
part of the formula and may indude minor 
proportions, up to 5%, of emollients, humec- 95 
tants, perfumes, colouring agents, skin condi- 
tioners, antiseptics, bactericides and fungi- 
cides. Care should be taken to minimize the 
proportion of oily materials present, which 
might act to inhibit the best contact of active 100 
depilating agent and the hair. 



EXAIVIPLE 2 



Farts 



20 105 



Diethanolamine salt of coconut oil 

fatty acids 
Polyvinylpyrrolidone (5% aqueous 

solution) J2 

Acetic Add (glacial) 10 

Water 38 

Monoethanol amine 10 110 
Propellant mixture (83% isobutane, 

17% propane) 10.5 

Thioglycolic acid 15 

This formulation is prepared in a manner 
like that described for the product of Example 115 
1. The pressure generated by the liquefied gas 
propellant forces the alkaline component (the 
monoethanolamine) through a 0.050 inch 
inside diameter dip tube and out through the 
dispensing valve, while the other ingredients, 120 
in a separate dispensing zone, including the 
propellant, are dispensed through a 0.030 inch 
inside diameter dip tube. The product is a 
satisfactory foammg depilatory, dispensed at 
a temperature of about 155** F, but at a pH 125 
of only about 10.6. For comparison, it is 
mentioned that die pH of the product of 
Example 1 is 12.2. Consequently, the depila- 
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tion time for the foaming product of Example 
2 is significantly longer^ several minutes 
longer, than for the product of Example 1. 
Since heating appears to compensate for lower 

5 depilating temperatures, various amounts of 
glacial acetic add may be substituted for the 
10 parts of the given formula. Thus, in separ- 
ate experiments there are employed 0, 5, 15, 
20 and 25 parts of acetic add. It is found 

10 that the temperatures of the foams, shortly 
after dispensing, range from about 135° F 
to about 165** F, depending on acetic acid 
content of the cream. At the highest content, 
there is a lowering of temperature but in 

15 the other cases, more add present causes 
greater heating. Concomitantly, with tiie 
increased acid contents, pH decreases further, 
from 11 to 10. 
When diethanolamine is used as the neu- 

20 tralizing agent and propionic acid as die add, 
similar results are obtained, as is also the 
case with triethanolanune and lactic add com- 
binations. 

EXAMPLE 3 

25 A formula like diat of Example 1 is pre- 
pared with die exceptions diat an alkali-resis- 
tant diickening agent, sudi as a pyrogenic 
silica, a hydrophific carboxy vinyl polymer, 
sodium carboxymethyl cellulose, or sodium 

30 alginate is employed to the extent of 1 to 3% 
to give body to the material being dispensed, 
and the propellant is housed in an expansible 
envelope, apart from the rest of the constitu- 
ents. Thus, the depilatory components are dis- 

35 pensed from the valves and communication 
spout without foaming caused by an expand- 
ing liquefied gas. A similar effect is obtain- 
able by modifying the product of Example 
2 in like fashion, using 5%- lauric myristic 

40 diethanolamide and 2% sodium carboxy- 
methyl cellulose, preferably with about 0.5% 
of pyrogenic silica added. 

By increasing the proportion of thickeners 
or gelling agents, the thickness of the dis- 

45 pensed product may be made to approach 
the solid state, especially when the tempera- 
tures are somewhat lower. However, of the 
non-foaming products, usually die hi^er tem- 
perature liquid products will give "die best 

50 depilating results and, therefore, are much 
preferred. 

Other comparable liquid and gelatinous 
products may be made by varying the sucfaoe 
active and addic components of the fbrmula- 
55 tion, as previously indicated. Also, medica- 
tions of proportions, within ±10^15%, 
result in products which are of similar depilat- 
ing utility. 

EXAMPLE 4 
60 The dispensed product of Example 1, a 
prefened formulation, is compami to a com- 
merdal, successful depilatory cream. Com- 
parison is made by suspending identic hairs 



(from a number of subjects) with weights 
attached thereto and applying comparable 65 
amounts of depilating agents from the com- 
merdal and experimental products to points 
on the hairs above the wdghts. Times required 
for the weights to fall are recorded. Pre- 
vious experiments have established that there 70 
is good corrdation between such dmes and 
depilating activity, die shorter time indicatng 
greater activity. 

By such tests, using five different hair 
samples to obtain a representative sdection, 75 
the experimental preparation weakens the hair 
suffidentiy to make it incapable of supporting 
the weight in a time which is from 1/6 to 
1/30 that for the commercial depilatory. 
This indicates that the experimental products 80 
are far superior to a commerdal depilatory, a 
result which is confirmed by actual use of 
the products and comparisons of die effects 
thereof. 

Although the present depilating composi- 85 
pons are superior to the ordinary depilatories, 
it is considered that such superiority is mosdy 
due to the self-heating actions thereof, rather 
than to basic formulation differences or dif- 
ferent active depilating agents employed. This ^ 
view is^ supported by experiments in which the 
depilating agent is tested for penetration of 
a hair at different temperatures, wherein it 
is found that at temperatures between 75° F 
and 150^ F there is a 25-fold increase in pene- 95 
trating rate, as determined by a polarizing 
microscope tedinique. 

WHAT WE CLAIM IS : — 

1. A package for dispensing a self-heating 
depilatory, comprising depilatory compound 100 
constituents stored in separate zones of the 
package, in one of which zones there is pre- 
sent a diemical compounds which is exother- 
mically reactive with anodier chemical com- 
pound to form an active depilatory compound, 105 
and in the other zone of which there is present 

the other chemical compound, and means for 
dispensing the contents of both zones from 
these zones and into contact with each other 
(and other depilatory composition constitu- 110 
ents which may be present) to produce a 
heated depilatory. 

2. A depilatory package according to Claim 

1 wherein the exothermicaUy reactive com- 
pounds are an acid and a base. 115 

3. A depilatory package according to Claim 

2 wherein the exothermicaUy reactive com- 
pounds^ are tfaioglycolic add and a sodium 
hydroxide base which react to form sodium 
thioglycolate. 120 

4. A depilatory package according to Claim 

3 wherein the thioglycolic add and base are 
in aqueous solutions or disjpersions, the means 
for dispensing is a pressurized gas, a surface 
add material is present with the thioglycolic 125 
add, and the depilatory Is dispensed as a 
heated foam. 
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5. A depilatoiy package according to any of 
the preceding claims which also includes an 
auxiliary heat-generating reactant 

6. A depilatory padcage according to Qaim 
5 5 in which the anxih'ary heat-generating agent 

is a C^t-Cq alkanoic add. 

7. A depilatory package according to any 
of the preceding daims wherein there is pre- 
sent from 1 to 25% depilating compound, 1 

10 to 30% surface active material, 10 to 90% 
water, 2 to 25% liquefied gas propellant, 0 
to 25% auxiliary heat-generating reactants and 
0 to 25% adjuvants, the pH of the final 
depilatory bdng &am 9.5 to 12.8, the dis- 

15 pensmg pressure being from 20 to 100 p.s.i. 
and the temperature of the dispensed depila- 
tory bemg from 100 to 160** R 

8. A depilatory package according to Claim 
7 wherein tie active depilating compound is 

20 made by the interaction of tHoglycoHc acid 
and aqueous sodium hydrostde, the surface 



active material is triethanolamine linear alkyl 
sulphonate having at least 10 carbon atoms in 
the linear alkyl group, the propellant is a 
1;7 mixture of propane : isobutane, the 25 
auxiliary heat-generating reactants are acetic 
add and sodium hydroxide, the pH is from 
11 to 12.5, the dispensing pressure is from 
30 to 50 p.s.i. and the temperature of the 
depilatory being dispensed is 130 to 145' F. 30 

9. A depilatory package according to any 
of the preceding claims wherein there is a 
fiuther active depilating agent in addition io 
that made by esothezmic reaction. 

10. A depilatory padcage according to claim 35 
1, substantidly as described in any of the 
Bxamples. 
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